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How can the oil palm sector address its
many challenges as we approach the 2020:

A During my talk | will discuss how future success will requirethgalm
sectorto graspthe new tools of science and technology and to apply
these in a more sophisticated regispecific manner.

A Alongside this, the ongoing commitment to sustainability and
responsible environmental stewardship should be further strengthened

A It is hoped that such approachesll enable the industry to emerge
from being a provider of a relativelgw cost generic commodity oil

A to being a more integrated partner in the supplyaafthenticated and
certified environmentally friendlyproductsfor a wide range of end
users around the world.




High level developments increasing
market volatility

A As we approach the 2020s tloé palm sectoffaces increasing
levels of volatility that are creating both threats and opportunities
for growers, processors and the numerous users of the oil and its
downstream products.

A After many decades of relative stability at the global geopolitical
level, we are now facing considerable uncertainties

A These uncertaintiegclude the following:

A The unpredictable and often chaotitSbehaviour in itoverseas
engagementsuch as commerce arnchde (TPP, NAFTA etc)

A Thecontinued advance of a resurgent China especially in commerc
and trade (eg Belt and Road programme

A Aweakening of th&EU and UK as economic blgeg afterBrexif)



Response of the sector

A These higHevel developments will require carefully
calibrated and country/regiospecific responses from the
oll palm (OP) sector as, for example, trade regulations and
consumer/industry requirements evolve over the coming
years.

A Otherdevelopments include environmental and
sustainability concerns that impact on consumers and new
types of legislation that can be very different in various
parts of the world.

A Againthese require calibrated responses from the OP
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Supply side and R&D have qualified
positives

A On the supply and R&D side there are many positives to consider.

A After decades of stagnation there are glimmers of hope that oil
yields can be significantly increased across the sector to match anc
exceed the levels of-60T/ha already achieved in some well
managedplantations(but in shortmedium term the prognosis for
yield gains is poor due to labour/management isgues

A New biotechnologies and crop breeding systems promise
breakthroughs in the ability to manipulate the architecture,
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A Overthe past five years progress has been especially impressive in
genomics, marker assisted selection and new gene editing
technologies for application in breeding.



OIil Palm:scourge of the earthor
wonder crop?

A Theoil palmindustry has a serious image problem much of
Europe and N America

A In these regions, oil palm is widely equated with deforestation,
habitat destruction, unfairlabour practices, big corporations etc

A Even many well educated people would agree that it is a
oscourge of the earth

A An excellent example of this phenomenon was shown just a fev
days ago (Monday 9 Aprll) when the UK supermarket chain
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BBC news, Monday 9 April, 2018

The Icelandsupermarket chaigays it will stop using palm oil in owhrand products by
the end of thisyear

Palmoil is used in more than half of its products, from biscuits to soap

Iceland says growing demand for the oilies/astating tropical rainforestacross
southeastAsia

One species affected by the crop is thhengutan population

In some regions, oil palm cultivation has resulted in deforestation, leaving species th
lived in virgin forest without a home

Some palm plantations have been developed without consultingl communitiesover
the useof their land, or even caused them to becibly displaced



Oll Palm: scourge of the earth, or
wonder crof?

A QOil palm is the major global edible vegetable oil crop

A It also supplies a huge nefood supply chain, from toothpaste
and cosmetics to cleaning fluids

A Palm oil feeds over 2 billion people daily (mostly in Asia)

A With a productivity of 45 T/ha oil palm has a much lower
environmental footprint than oilseed crops

A Over the past decade huge strides have been made in
addressing sustainability issues, eg via RSPO

A Breeding advances, improved management, and expansion
overseas provide good scope for continued increases In overal
yield/production without encroaching on sensitive habitats



@he Telegraph Tuesday 10 April, 2018

The day after the Iceland story broke in the UK, several newspapers were
carrying articles from NGOs that were critical of the decision and
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that adequate traceability systems were in place:

NicolePolsterey a campaigner dtern (Dutch NGQjuestionsthe
effectiveness of Iceland's palm oil basaying that @roduct containing a
palm oll substitutedoes not mean it iany better forthe environment.

He also saythe European Commission showddnsidenntroducinga

mandatory duty of care policy on Eldmpanies importing and consuming
"forest risk commodities", such as soya and palm olil, "which would enhance
transparency and traceability in supply chaihs
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@he Telegraph Tuesday 10 April, 2018

Darrel Webber, chief executive of tiRSPQsays that the group "fully
sharelceland'sconcerns about the environmental impact of palm diitif "do

not agree with the solutions they are adoptirig

"If Iceland want to guarantee that their oils and fats sourcing is not causing
rainforest destruction, they shouldork with the rest of the supply chaimo
promote the use of sustainable standareaath a view to improve the
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JohnSauvenexecutivedirector Greenpeace UKsays: "As global temperatures
rise from burning forests, and populations of endangered species continue to
dwindle,companies using agricultural commaodities like palm oil will come
under increasing pressure tdean up their supply chains
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Traceabllity and sustainability

A Consumerdemandedsustainability and traceabllitycriteria can
now increasingly be met thanks to more sophisticated imaging
technology platforms (eg GIS) and increasingly robedtfication
schemeqeg RSPO/MSPQO)

A Inaddition, there are several emerging breakthrough analytical
methods toverify:

A Thegeographical provenance of oil samples

A Rapidly and cheapljetect a wide range of contaminants such as 3
MCPD and sludge oil components, lllicitly blended-palm fats
(including lard

A Rapidly andtheaply detectllicit additives such as colourimgents
(eg Sudan V)



Increasing customer demands

A In line with these developments, major industry players
such as |IOLodersCroklanhave recently named = _
sustainability & traceabilitr a F Y2y 3 U0UKS W)
that will drive future foodnnovation.

A Meanwhilethe global spread of OP is gathering pace, most
notably in West Africa and South America.

A In some of these cases the use of new high yield certified
planting materials and niche products such as organic palmr
oll is creating additional markets in the US and EU.

A Inshort, the sector is facing unprecedented new challenges
and opportunities in order to fulfil its role as a true global
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Authentication and Traceability In
Palm OlilSupplyChains

The oil palm sector faces many challenges with regard to consumer opinions in
major markets such as Europe.

Partof the solution is to provide certified sustainable palm oil for use by industry
for formulation into key consumer products, such as foods, cosmetics and cleaning
products. This imposes a constraint on supply chains to verifgukbi®enticity of

their products.

In February 201&Jnileverbecame the first consumer goods company to publicly
disclose thesuppliers and mills from which they source palm,oivhich they state
as marking a major milestone towards creating a ntodeeable and sustainable
industry.

In some cases, the new demand for authenticated products can lead to
economically motlvated malpractices such as adulteration, mislabelling or
Wdzy adzadlk Ayl of SQ 2LISNI u)\zyaCD

Theseactivities create significant challenges for global supply chains that require
more rigorous auditing and greater deployment of bathisting and newly
emerging analytical technique® ensure the safety and reliability of traded
agricultural products.



Authentication & Traceablity

A Verification of oil grade (refinedsvirginvsextra-virgin)
A Verification of oil type (rapeseedssunflowervspalm)
A Geographical authentication

A Adulterant detection:

I Presence of animal fats

I Presence of colourings/dyes

I Presence of process contaminants

I Presence of lower grade/different vegetable oils



Methodologiesand technologies for
ensuringauthenticity and traceabillity

A Chemical analysis such as-IMS, GAVIS and L&/Sis
already being used in vegetable atlthentication

A Stable isotope analysisatios of carbond3C),
nitrogen @°N), hydrogend?H), oxygend*®O) and
sulphur @34S) as used in food authentication studies
and successfully employed for verification of olive oill
provenance

A DNAbased methods these are applicable mainly, but
not exclusively, to nomefined oils and theiproducts



avourspeaq; alow footprint, benchtop
screening/analysisystem

Collaborators include Imspex Ltd and Wageningen University



Example:Geographical Authentication of Palm Oill
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Example:Geographical Authentication of Olive Oll
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GCIMS advantages

A GCc IMS is a rapid, coseffective and sensitive
method for vegetable oll analysis

A The rapid screening method can be used for
analysis of any vegetable oil, and works
particularly well for detection of adulteration

A It has a wide range of potential applications
within the vegetable oil industry

Some adulterants include Sudan IV dye and other fats, including lard (pig fat!)



Next Steps

A

Quality authentication of
palm oils (QA/QC)

Large scale geographical
authentication studies for
CPO and PKO

Detection of adulterants
In vegetable oils by:

I Coconut oll
T Palm fractions

I Colourants/dyes

Mill and Supply Base

Endosperm

Transporter

Pericarp




Conclusions about GBS

GCIMSis rapid, coseffective,
portable and sensitive

A With further work, run times ‘
can be significantly reduced e | B

A Classification by mill/plantation
location is possible

A Detection of adulteration is
possible (low detection limit of
<<1%)

A Many other application of GC
IMS in the vegetable oill
industry (particularly palm)



Advanced breeding technologies

A Mass clonal propagation
Hybrid creation
DNA marker assisted selection

Genomics

o Io Do I

Mutagenesis/TILLING

To

Classical Transgenesis (genetic engineering or GM)

1stgeneration GM technology
was like going from the era of
the stagecoach to railroads




Advanced breeding technologies

Mass clonal propagation
Hybrid creation
DNA marker assisted selection

Genomics

Do To Do To  Iw

Mutagenesis/TILLING

To

Classical Transgenesis (genetic engineering or GM)

A Genome editing: CRISPRs, ZNFs, TALENS etc ‘ »
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Genome editing takes us
from the era of steam traing
to intercontinental jet travel




Advanced breeding technologies

Mass clonal propagation
Hybrid creation
DNA marker assisted selection

Genomics

Do To Do To  Iw

Mutagenesis/TILLING

To

Classical Transgenesis (genetic engineering or GM)

A Genome editing: CRISPRs, ZNFs, TALENS etc ‘ »
g p ’

The new biotechnologies have created unprecedented opportunities
for advances in the biological performance of food crops




Role of genomics in global research

A Genomics is now at the top of the global research agenda

A For example China has invested billions of dollars in genomicsIR&
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in 2017

BGI alonéhasone half of theentire global DNA
sequencingcapacity

It has also developed major bioinformatics
expertise including US companie€dmpGen

Much of this R&D is focused on food crops

Annual R&D, Billions of U.S. Dollars
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DNA sequencing costs have fallen
several million-fold in the past 17 years

Cost per Mb of DNA sequence
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These costs are still falling and the <$100
human genome sequence is how imminent




